INTEX-NA Flight 12: July 25, 2004

This was the fourth DC-8 science flight from Pease AFB New Hampshire. Objectives for this flight included validation of
Terra and Aqua satellites, convective outflow from southeast US, mapping fresh emissions over several selected eastern locations,
and an over-fly of the Huntsville lidar site as well as an Aeronet site. Total flight duration was 9.2 hours with a 9:00 am takeoff.
Basic flight patterns and their location are shown in the slides below. The northernmost leg was substantially altered due to a
developing storm and high level of cloudiness.

The frontal system that passed through Pease early Saturday morning had moved off the East Coast, several hundred
miles east of New Hampshire. The front then extended southwestward, intersecting the coast over North Carolina. The DC-8
intersected this front during its low level run near 1340UT. Winds shifted from offshore to onshore during the traverse. Surface
high pressure ridged from lowa to a weaker lobe over New Hampshire. The flow in the middle and upper troposphere had changed
considerably since the previous flight. Specifically, the East Coast trough had weakened dramatically, while a short wave trough
was advancing eastward over the Midwest. The strong ridging over the West Coast also had diminished somewhat. As a result of
these changes, the flow over the southern most part of the flight was rather disorganized. However, north of about 35 N, the flow
was mostly from the southwest in advance of the Midwest trough. Clouds and deep convection were widespread over the area.
Northern parts of the flight did not contain thunderstorms, but were blanketed in multi-layered clouds. Farther south,
thunderstorms were only scattered over Florida, but increased dramatically in coverage as the flight headed toward northern
Alabama and then turned eastward over Tennessee. These storms forced some changes to the original flight track.

Heading south over the Atlantic we encountered moderate pollution at 20000 ft (O3: 75-80 ppb; CO: 125 ppb).
During descent to 1000 ft we crossed a front and encountered extremely clean air with near background composition (O3: 25 ppb;
CO:80 ppb; SO4: 0.5 [y/m3). Ascent to 33000 ft over the Atlantic showed signatures of deep convection between 20-33000 ft (at
33000 ft: 03:80-110 ppb; H202: 100 ppt) and substantial lightning influences (NO: 1 ppb). There were isolated thin (and dry)
layers of pollution (CO>200 ppb) below 20000 ft during much of this flight. DC-8 did a spiral from 35-1000 ft under the Terra
satellite at 16:25 UT under relatively cloud free conditions (10-15% cloud cover). This flight was focused on source
characterization because of favorable meteorology for capturing fresh emissions. Surface (1000 ft) descent over southeast US
showed the expected signatures of surface sources (SO4: 10 [g/m3; HNO3: 1ppb; HCHO: 5 ppb) but also indicated small
elevations in HCN suggesting biomass combustion influences. The western most point of the track was moved eastwards to make a
under-fly of Aqua possible at the overpass time (1930 UT). We flew over the Huntsville lidar site at 25000 ft and climbed to
33000 ft in preparation for the Aqua spiral. Once again strong signatures of lightning (NO: 800 ppt) were evident. The spiral
under Aqua was aborted due to extreme cloudiness. We used the remaining time to characterize surface sources and vertical
structure over the northerly leg.

The navigational data are available at URL.: http://www.dfrc.nasa.gov/Research/AirSci/DC-8/ICATS/index.html
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INTEX Flight #12 Plan — Pease Local #4 on 7/25
plan last updated 7/23 @15Z
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=——@—DC-8 Flight Path Aqua (1205, 1340, 1520 LT)
= = AIRS-swath Terra (1025, 1205 LT) = = MOPITT-swath
SCIAMACHY (1045, 1230 LT) ¢ Lidar Sites

Objectives: 1- Convective outflow from southeast U.S. (points 2-4)
2-Map Ohio River Valley emissions in northerly flow (points 5-8)
3-Terra underflight (point 3)
4-Aqua underflight over aeronet site (point 7)




